S2
Basis set information S9 CRYSTAL17 input files used in USPEX simulations S14 Structural data of α-Fe2O3 in the (+ --+) configuration and monoclinic V2O3 structures S16 References S17
USPEX input files for predictions of Cu2O, NiO, CoO, α-Fe2O3, V2O3 and CuO structures USPEX input file for predictions of Cu2O structure:
****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.7 1.3 1.3 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 % EndAbinit % KresolStart 0.14 0.12 0.08 % Kresolend
S3
USPEX input file for predictions of NiO structure: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.7 1.3 1.3 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 % EndAbinit % KresolStart 0.14 0.12 0.08 % Kresolend 0 : doSpaceGroup
S4
USPEX input file for predictions of CoO structure: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.7 1.3 1.3 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 % EndAbinit % KresolStart 0.14 0.12 0.08 % Kresolend 0 : doSpaceGroup
S5
USPEX input file for predictions of α-Fe2O3 structure: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 40 : InitialPopSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.8 1.4 1.8 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 % EndAbinit % KresolStart 0.10 0.08 0.08 % Kresolend 0 : doSpaceGroup
S6
USPEX input file for predictions of V2O3 structure: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** % EndGoodBonds ****************************************** * POPULATION * ****************************************** 20 : populationSize 40 : InitialPopSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.8 1.8 1.4 1.8 1.8 1.4 1.4 1.4 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 % EndAbinit % KresolStart 0.10 0.08 0.08 % Kresolend USPEX input files for predictions of CuO structure:
Three relaxation steps: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.7 1.3 1.3 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 20 S8 % EndAbinit % KresolStart 0.14 0.12 0.08 % Kresolend 0 : doSpaceGroup Two relaxation steps: ****************************************** * TYPE OF RUN AND SYSTEM * ***************************************** ****************************************** * POPULATION * ****************************************** 20 : populationSize 40 : InitialPopSize 30 : numGenerations 10 : stopCrit 0 : reoptOld ****************************************** * VARIATION OPERATORS * ****************************************** 0.50 : fracGene 0.20 : fracRand 0.10 : fracAtomsMut 0.10 : fracLatMut 0.10 : fracPerm **************************************** * CONSTRAINTS * **************************************** % IonDistances 1.7 1.3 1.3 1.0 % EndDistances ***************************************** * DETAILS OF AB INITIO CALCULATIONS * ***************************************** % abinitioCode 20 20 S9 % EndAbinit % KresolStart 0.14 0.10 % Kresolend
: doSpaceGroup

Basis set information
Basis sets for Cu and O atoms are described in previous studies. 
